Alternating between completing two simple tasks, as opposed to completing only one task, has been shown to produce costs to performance and changes to neural patterns of activity, effects which are augmented in old age. Cognitive conflict may arise from factors other than switching tasks, however. Sensorimotor congruency (whether stimulus-response mappings are the same or different for the two tasks) has been shown to behaviorally moderate switch costs in older, but not younger adults. In the current study, we used fMRI to investigate the neurobiological mechanisms of response-conflict congruency effects within a task switching paradigm in older (N¼ 75) and younger (N ¼62) adults. Behaviorally, incongruency moderated age-related differences in switch costs. Neurally, switch costs were associated with greater activation in the dorsal attention network for older relative to younger adults. We also found that older adults recruited an additional set of brain areas in the ventral attention network to a greater extent than did younger adults to resolve congruency-related response-conflict. These results suggest both a network and an age-based dissociation between congruency and switch costs in task switching.
Introduction
The ability to flexibly control cognitive systems is critical for adaptive human behavior. Yet, the systems that underlie these abilities are far from being perfectly efficient, even under optimal circumstances. A case in point is the ubiquitous finding within the task switching literature of poorer performance when participants must alternate between completing two simple tasks versus completing either task alone (Gopher et al., 2000; Jersild, 1927; Kramer et al., 1999; Rogers and Monsell, 1995; and see Kiesel et al. (2010) , for a recent review). A distributed network of prefrontal, fronto-parietal and striatal regions has been associated with the increased demands of switching versus repeating tasks (Badre and Wagner, 2006; Brass and von Cramon, 2002; Braver et al., 2003; Reynolds and O'Reilly, 2009) .
Changes to functional activation in aging, including reduced hemispheric lateralization and engagement of supplementary brain areas, are particularly salient in frontally-mediated tasks that require executive control (Cabeza, 2002) . Given this, it is not surprising that task switching effects have been shown to increase in older as compared to younger adults (Botwinick et al., 1958; Hartley et al., 1990; Kramer et al., 1999; Kray and Lindenberger, 2000; Verhaeghen, 2011; Wasylyshyn et al., 2011) , and that these age-related changes to behavioral performance are associated with changes in neural patterns of activation, including under-recruitment (deactivations and a decreased spatial extent of activation in the fronto-parietal network), a shift from unilateral to bilateral activations, and the recruitment of additional brain areas (DiGirolamo et al., 2001; Milham et al., 2002) . Whereas under-recruitment has been associated with older adults' decreased behavioral performance relative to younger adults, a compensatory mechanism is often put forth to explain the activation of bilateral and additional brain areas in the older adults (Cabeza, 2002; Cabeza et al., 2002) .
Mediating between competing tasks with different decision rules is not the only source of cognitive conflict within a typical task switching paradigm, however. When bivalent stimuli are used, response overlap across task sets can occur, and a single stimulus can produce conflicting responses for the two task dimensions (Braver et al., 2003; Derrfuss et al., 2004) . This type of congruency-related conflict was interrogated by Rogers and Monsell in their seminal task switching paradigm (1995) . In their task, the location within a 2 Â 2 quadrant served as a cue for which of two decision rules should be adopted about letter-number stimulus pairs. When the pair appeared in one of the top 2 positions, 
